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Description 

[0001] The present invention relates to a drug delivery system for the simultaneous release of two or more active 
substances and more particularly to a ring shaped vaginal drug delivery system, which system releases the active 
5 substances In a substantially constant ratio over a prolonged period of time. 

[0002] Such release system is for example known from U.S. Patents Nos. 3,995,633 and 3,995,634, where separate, 
preferably spherical or cylindrical, reservoirs containing different active substances are assembled in specially con- 
structed holders. 

Such a release system is also described in U.S. Patent No. 4,237.885, where a tube or coil of polymeric material is 
10 divided into portions by means of a plurality of "spacers" provided in the tube, after which each of the separate tube 
portions Is filled with a different active substance in a silicone fluid and the two ends of the tube are subsequently 
connected to one another. In this release system, however, transport (diffusion) of active material from one reservoir 
to the other takes place through the wall of the tube, especially upon prolonged storage, so that the pre-set fixed release 
ratio between the active substances in question will change over a period of time. 
15 A two-layered vaginal ring has been described in European patent publication 0,050,867 which ring comprises a phar- 
macologically acceptable supporting ring covered by two layers preferably of silicone elastomers whereby the Inner 
layer is a silicone elastomer loaded with an active substance. 

A similar ring shaped vaginal delivery system had been described In US Patent 4,292,965. The use of silicone elas- 
tomers is nowadays considered to be less safe and Is clearly no longer the material of choice. 
20 [0003] In US Patent 4,596,576 a two-compartment vaginal ring has been disclosed, wherein each compartment 
contains a different active substance. To achieve a suitable ring with a constant release ratio between the various 
active substances, it was necessary, however, to join the endportions of the compartments by inert stoppers , preferably 
glass stoppers. 

[0004] Patent Publication WO 97/02015 discloses a two-compartments device, a first compartment consisting of a 
25 core, a medicated middle layer and a non medicated outer layer , and a second compartment consisting of a medicated 
core and a non medicated outer layer. 

[0005] Release systems which over a lengthy period release two or more active substances in a substantially constant 
ratio to one another are extremely useful for certain applications. For example, in the field of contraception and in the 
field of hormone replacement therapy, extensive use is made of the simultaneous administration of an agent having a 

30 progestogen ic activity and an agent having an estrogenic activity, preferably in a substantially constant ratio. 

[0006] The simultaneous introduction of these two drugs into one reservoir can however only purely accidentally 
lead to the desired release ratio. In fact, the release per unit time is determined by the solubility of the active substance 
in the outer layer of polymeric material (which forms the wall of the reservoir) and by the diffusion coefficient of the 
active substance in that outer layer. In this type of release system, in fact, the choice of the outer layer material of the 

35 resen/oir detemriines the release ratio of the active substances contained in the reservoir to a large extent. 

[0007] Though theoretically it is possible to choose from among a very large variety of polymeric materials, it is found 
in practice that only a relatively small number of polymers seem to be capable of functioning satisfactorily as a release 
detemnining outer layer of the reservoir. Not only does the medical use impose certain requirements on the polymer 
but in addition a large number of polymers are unsuitable in that, for example, they possess insufficient rigidity, are 

40 insufficiently inert, provide insufficient solubility of the active substance{s), etc. 

Moreover, the composition of the reservoir containing the active substances is likewise important because the reservoir 
material is responsible for an adequate supply of the active substances to the inner side of the outer layer. The reservoir 
material may not shrink upon release of the active substances, must be capable of taking up a large amount of the 
active substances, etc. 

45 [0008] In most cases one is therefore forced to choose a release system with a plurality of separate reservoirs as a 
release system which is capable of releasing two or more active substances in a particular ratio as is clearly demon- 
strated in the above mentioned references. Apart from a not always satisfactory release, release ratio and release tenn 
in some cases, the disclosed vaginal rings all suffer from being relatively complicated, making them more expensive 
to manufacture. 

50 [0009] Surprisingly, applicant has found that a reliable release ratio over a prolonged period of time can be achieved 
using a one-compartment, preferably ring shaped, drug delivery system for at least two steroidal compounds (such as 
a progestogen and an estrogen) and more preferably for etonogestrel and ethinylestradiol by carefully selecting and 
treating the reservoir and outer layer materials. 

[0010] The preferably ring-shaped drug delivery system according to the present invention (hereinafter called vaginal 
55 ring) comprises at least one compartment comprising a thennoplastic polymer core containing at least the progestogen- 
ic steroidal compound and the estrogenic steroidal compound In a ratio by weight that allows a direct release from the 
said polymer of both the progestogenic compound and the estrogenic compound in physiologically required amounts, 
said progestogenic compound being initially dissolved in the core polymer in a relatively low degree of supersaturation, 
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preferably being 1 to about 6 times of the amount by weight necessary for obtaining the saturation concentration of 
said progestogenic steroid in said core polymer at 25 ^C, said estrogenic compound being initially dissolved in the core 
polymer in a concentration being lower than that of the said progestogenic compound, and a thermoplastic skin (outer 
layer) being permeable for the said progestogenic and estrogenic compounds. 

5 [001 1 ] More particularly a vaginal ring according to the invention preferably to be used for contraception comprises 
at least one compartment comprising a thennoplastic polymer core of ethylene-vinylacetate copolymer ( poly- EVA) 
containing at least etonogestrel (3-keto desogestret) as the progestogenic compound and ethinylestradiol as the es- 
trogenic compound In a ratio by weight of about 1 0 parts of etonogestrel and about 1 .5 - 5 parts of ethinylestradiol, 
whereby the compound etonogestrel is dissolved In the poly-EVA core in an amount by weight of at least 1 but not 

10 more than about 6 times and more preferably between 2 and 5 times the amount necessary for obtaining its saturation 
concentration at 25 '^C , and a thennoplastic skin of poly-EVA being pemrieable for both etonogestrel and ethinylestra- 
diol. 

[0012] As may be derived already from the above description the present invention Is based on the surprising finding 
that a steroid can be retained in a supersaturated state during prolonged storage (such as 6 months or longer) at 

15 temperatures between 4^*0 and 25*C, provided that the steroid concentration does not exceed the solubility at 25^*0 
excessively. Of course, the allowable excess is detemnined by the lowest storage temperature, the steroid compound, 
and the thennoplastic polymer including any additional compounds present (cosolvent effect). If however the said 
excess exceeds the allowable limits the steroid crystallises out on the exterior surface of the vaginal ring. 
[0013] This finding allows for a vaginal ring which can be easily manufactured, and which provides for the reliable 

20 and predictable release of the steroid compounds. In contrast to known vaginal rings comprising a steroid-containing 
fluid core, the solid thermoplastic core of present vaginal ring does not bring with it the risk of leakage of steroid- 
comprising fluid, for example due to a falling seal. In addition, the present vaginal rings can be manufactured with 
extrusion techniques easily and cheaply. The manufacture of a complicated device, that is, comprising compartments 
differing both in the number of layers and in steroid composition, is circumvented. 

25 [0014] The thennoplastic polymer that can be used in practising the invention, may in principle be any thennoplastic 
polymer or elastomer material suitable for phamnaceutical use, such as low density polyethylene, ethylene-vinylacetate 
copolymers and styrene-butadiene-styrene copolymers. The ethylene-vinylacetate copolymer (poly-EVA) Is highly pre- 
ferred due to its excellent mechanical and physical properties (e.g. solubility of the steroids in the material). The po- 
ly-EVA material may preferably be used for both the core as well as the skin and can be any commercially available 

30 ethylene-vinylacetate copolymer, such as the products available under the trade names: Elvax, Evatane, Lupolen, 
Movriton, Ultrathene and Vestypar. 

[001 5] The vaginal ring according to the Invention can be manufactured In any size as required. In practice, however, 
the ring has an outer diameter of between 50 and 60 mm and more preferably between 52 and 56 mm; the cross 
sectional diameter is preferably between about 2.5 and 5 mm. 

35 [0016] The surface of the core body is preferably more than 800 mm2, more preferably at least 1 000 mm^ and will 
typically be in the order of 1 700-2000 mm^, though significantly larger surfaces are possible, provided that the design 
(physical dimensions) of the vaginal ring prevents inconvenience for the subject. Although not preferred it may some- 
times be required to add a second compartment which Is a placebo compartment or a compartment loaded with one 
or more other drugs. Such an extra compartment may be necessary for example in practising honnonal replacement 

40 therapy, where the ratio between progestogen and estrogen is different from the ratio suitable for contraception. A 
vaginal ring comprising only one compartment, however, is the preferred embodiment of this invention; it is easy to 
manufacture and shows an adjustable and excellent release pattern. 

[0017] The vaginal ring according to the invention is primarily designed for contraceptive use, but -as said above- 
may also be used under certain conditions in HRT (honnonal replacement therapy). The progestogenic steroidal com- 

45 pound can be any suitable progestogen, such as desogestrel, etonogestrel, levonorgestrel, norgestimate, gestodene 
or any other steroidal compound with progestogenic activity. The estrogenic steroidal compound can be any suitable 
estrogen, such as estradiol, estriol, mestranol and ethinylestradiol. The preferred progestogen is etonogestrel. The 
prefen'ed estrogen for contraceptive use is ethinylestradiol whereas estradiol is the preferred estrogen for HFff. 
[0018] For contraception in humans, the vaginal ring according to the present invention is preferably characterised 

50 in that the poly-EVA core body comprises etonogestrel and ethinyl estradiol in about a 1 to 0.2-0.4, more preferably in 
a 1 to 0.2-0.3. ratio by weight, whereby etonogestrel is dissolved in the poly-EVA material up to a relatively low degree 
of supersatu ration, preferably 1 to 6 times its saturation concentration at 25 *C , so as to allow over a period of 21 days 
an average release rate of 95 to 145 p.g, preferably 120 p.g, etonogestrel and 10-20 ^ig, preferably 15 jig, ethinyl 
estradiol per 24 hours in situ. 

55 [0019] In an advantageous embodiment of such a vaginal ring, the skin is an ethylene-vinylacetate copolymer skin 
having a thickness ranging from 40 to 300 \im and a vinyl acetate content ranging from 5 to 1 5%, and more In particularly 
the skin of the compartment has a thtekness of 110 jim and is comprised of ethylene-vinylacetate copolymer with a 
9% to 1 0% vinyl acetate content. 
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Such a skin has excellent solubility and steroid diffusion properties, allowing the connblned release of etonogestrel and 
ethinyl estradiol in the proper ratio at moderate concentrations of the steroids in the vaginal ring during a prolonged 
period of time. 

[0020] In addition, the core body is advantageously comprised of a ethyiene-vinyl acetate copolymer with a 25 to 
5 35%, preferably 26 to 30% vinyl acetate content. The percentage vinyl acetate can be established using potentlometric 

titration as described in various textbooks on this subject matter. 

[0021] As said eahier it is an essential element of the present invention to have the progestogen ic steroid dissolved 
In the core material In a relatively low degree of supersaturation. This "relatively low degree of supersaturation" may 
generally be defined as the amount of progestogenic steroid that is one to about six times the amount necessary to 

10 obtain the saturation concentration of the steroid in the polymer at 25 and more preferably from 2 to 5 times. 

The saturation concentration of the steroid can be detemiined by various methods known per se in the art. For instance 
the thermoplastic polymer is introduced in a saturated solution of the steroid ( provided with additional steroid crystals 
at 25 ®C and kept in that saturated solution until the concentration of the steroid in the polymer remains constant. 
Another suitable method for the determination of the saturation concentration is the so called time-lag method. 

15 In a more prefen-ed embodiment of the invention wherein the progestogenic steroidal compound is etonogestrel, the 
estrogenic compound is ethinyl estradiol and the core material is poly- EVA , a "low degree of supersaturation" is ob- 
tained by using a quantity of etonogestrel in said poly-EVA core material of from about 0.3 to about 1 % by weight, the 
quantity of ethinyl estradiol then being from about 0.05 to about 0.3 % by weight. With such initial low degree of su- 
persaturation the etonogestrel containing vaginal ring is surprisingly stable. 

20 [0022] The poly-EVA core may advantageously comprise 0.5 to 1 %, preferably 0.55 to 0.8 % by weight of etono- 
gestrel and 0.10 to 0.23%, preferably 0.12-0.18 % by weight of ethinyl estradiol. 

At these preferred steroid concentrations in the core material, the skin specified above allows for the combined release 
of etonogestrel and ethinyl estradiol at the proper physiological rate for a prolonged period of time, whereby the drug 
delivery device -the vaginal ring- shows excellent stability ( no crystallisation on the exterior surface of the ring ) upon 

25 storage during a considerable period of time. 

[0023] The vaginal ring according to the invention can be manufactured In any suitable manner. A preferred method 
of manufacture comprises co-extrusion of the drug-loaded core and the non-medicated outer layer. The fibres thus 
obtained are cut into pieces of the required length and each piece is assembled to a ring shaped device in any suitable 
manner. The rings are then packed for example in a suitable sachet, optionally after being sterilised or disinfected. 

30 [0024] The Invention Is further illustrated by the following examples, describing the manufacture of a vaginal ring 
according to the invention. 

Fig. 1 shows a planar cross-sectional view of a first embodiment of a vaginal ring according to the present invention; 
Fig. 2 shows a planar cross-sectional view of a second embodiment of a vaginal ring according to the present 
35 invention; 

Fig. 3 shows a planar cross-sectional view of a third, non circular embodiment of a vaginal ring according to the 
present invention; and 

Fig. 4 shows a partial planar cross-sectional view of a fourth embodiment of a vaginal ring according to the present 
invention provided with ondulations. 

40 

[0025] Fig. 1 shows a vaginal ring with a core body (1) and a skin (2) which covers the core body (1 ) and controls 
the release rate. As shown in fig. 3, the ring is not necessarily a perfectly circular object, whereas the section of a 
vaginal ring according to the invention shown in fig. 4 demonstrates that the ring may involve a surface-enlarging 
design. Fig. 2 Illustrates that another body (3) may be Incorporated as part of the ring. 

45 

Example 1 

[0026] 57 Parts of etonogestrel, 1 2 parts of ethinyl estradiol (EE), 5 parts of magnesium stearate and 9926 parts of 
Evatane® 28-25 are mixed. This mixture is coextruded with Evatane® 1 020 VN3 to form a co-axial fibre with an outer 
50 diameter of 4,0 mm and a skin thickness of 80 ^m. The fibre is cut into pieces of 157 mm. Subsequently, the ends of 
the fibre pieces are joined by using an adhesive (fig. 1). 

[0027] The ring obtained is stored at 25^*0 and at ambient relative humidity (RH) for 6 months after which the amount 
of steroids on the outer surface is detemiined by rinsing with methanol and subsequent HPLC analysis. The amount 
of steroid on the ring surface is less than 10 jig etonogestrel and less than 2 [ig ethinyl estradiol, which is considered 
55 very small and comparable to the zero time situation. This example shows that even with etonogestrel at a relatively 
low degree of supersaturation, a stable dosage fomi can be obtained. 
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Example 2 

[0028] 75 parts of etonogestrel, 16 parts of ethinyl estradiol, 5 parts of magnestum stearate and 9904 parts of Eva- 
tane® 28-25 are mixed. This mixture is coextruded with Evatane® 1020 VN3 to form a co-axial fibre with an outer 
5 diameter of 3,5 mm and a skin thickness of 90 urn. The fibre is cut into pieces of 147 mm. Subsequently, the two ends 
of each fibre piece are joined by using an adhesive. 

[0029] The ring obtained is stored at 25*C/amblent RH for 6 months after which the amount of steroids on the outer 
surface Is determined by rinsing with methanol and subsequent HPLC analysis. The amount of steroid on the ring 
surface is less than 10 ^g etonogestrel and less than 2 ^g ethinyl estradiol, which is considered very small and com- 
10 parable to the zero time situation. 

Example 3 

[0030] According to the procedure of Example 1 , ring-shaped devices were prepared with the characteristics listed 
15 in Table 1 . It should be noted that the saturation concentration of etonogestrel was determined at 25**C, using a dis- 
solution test, and Is 0.35%. In the dissolution test, the solubility of the active substances etonogestrel and ethinyl 
estradiol in the core polymer (Evatane®28-25) is determined by saturating flat films (thickness 200 \Lm) with saturated 
aqueous solutions of said active substances, using a (shaking) incubator. After 4 and 6 weeks, the films were analysed 
for steroid content. The two periods of time were chosen in order to ensure that the maximum saturation is reached 
20 (which can be concluded from the fact that no significant difference between 4 and 6 weeks is found). The values at 
25*C are about 0.35% for etonogestrel and about 1 .30 for ethinyl estradiol. 



Table 1 : 



Characteristics of vaginal rings 


Fibre diameter (mm) 


Skin thickness ()im) 


Core load (% by weight) 


Fibre length (mm) 


Etonogestrel 


EE 


Mg stearate 


4,0 


70 


0,57 


0,12 


0,05 


147 


4,0 


90 


0,57 


0,12 


0,05 


157 


3,5 


80 


0,75 


0,16 


0,05 


147 


3.5 


100 


0,75 


0,16 


0,05 


157 


4,0 


100 


0,69 


0.16 


0.05 


157 


4,0 


110 


0,69 


0,16 


0,05 


157 


4,0 


120 


0,69 


0,16 


0,05 


157 


4.0 


100 


0,73 


0,17 


0,05 


147 


4,0 


110 


0.73 


0,17 


0,05 


147 


4.0 


120 


0,73 


0.17 


0,05 


147 



40 

Example 4 

[0031] 57 Parts of etonogestrel, 12 parts of ethinyl estradiol, 5 parts of magnesium stearate and 9926 parts of Eva- 
tane® 28-25 are mixed. This mixture is coextruded with Evatane® 1020 VN3 to form a co-axial fibre with an outer 
45 diameter of 4.0 mm and a skin thickness of 90 ^^m. The fibre is cut into pieces of 1 47 mm. The fibre piece is placed in 
a mould at a temperature of 40°C, the ends of a fibre piece are joined by injecting molten high density polyethylene 
(HDPE) in between the fibre ends and subsequently cooled. Fig. 2 shows the HOPE body (3) joining the ends of the 
skin (2)-covered core body (1). 

50 Example 5 

[0032] 69 Parts of etonogestrel, 1 6 parts of ethinyl estradiol, 5 parts of magnesium stearate and 991 0 parts of Eva- 
tane® 28-25 are mixed. This mixture is coextruded with Evatane® 1020 VN3 to form a co-axial fibre with an outer 
diameter of 4.0 mm and a skin thickness of 110 ^m. The fibre is cut into pieces of 157 mm. Subsequently, the ends of 
55 the fibre pieces are joined by welding. 
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Reference Example 

[0033] 500 Parts of etonogestrel, 500 parts of ethinyl estradiol and 9000 parts of Evatane® 28-25 are mixed. This 
mixture Is coextruded with Evatane® 1 080 VN5 to fonn co-axial fibres with an outer diameter of 2.75 mm and different 
5 skin thicknesses. The fibres are stored at room temperature after which the amount of steroids on the outer surface Is 
determined by rinsing with methanol and subsequent H PLC analysis. The amounts of steroids on the fibre surface are 
given in Table 2. This example clearly shows that at a high degree of supersaturation, no stable dosage form can be 
obtained. 

10 Table 2: 



Amount of steroids on surface of fibres to be used in the manufacturing of vaginal rings 


Skin thickness ()xm) 


Storage time at room 


Etonogestrel ( [\^gf^ 57 mm) 


Ethinyl estradiol (^g/1 57 mm) 




tempVamb. RH (months) 






128 


6 


450 


80 


128 


8 


1530 


175 


210 


29 


1800 


215 


221 


39 


1490 


370 


133 


75 


1830 


196 



Claims 



25 



30 



35 



1 . A drug delivery system comprising at least one compartment which comprises a thermoplastic polymer core and 
a thermoplastic polymer skin covering the core, said core comprising a mixture of a steroidal progestogenic com- 
pound and a steroidal estrogenic compound in a ratio by weight that allows a direct release from the said polymer 
of both the said progestogenic compound and the said estrogenic compound In physiologically required amounts, 
said progestogenic compound being initially dissolved in the said polymer core material in a relatively low degree 
of supersaturation, said estrogenic compound being dissolved In the said polymer core material in a concentration 
lower than that of the said progestogenic compound, and said thermoplastic skin being pemneable for the said 
progestogenic and estrogenic compounds. 

2. A drug delivery system according to claim 1 , characterised In that the delivery system has a substantially ring- 
shaped fomn and is intended for vaginal administration of the mixture of the progestogenic and estrogenic com- 
pounds. 

3. A drug delivery system according to claim 1 or 2, characterised in that at least the skin but preferably also the 
core material comprises ethylene-vinylacetate copolymer as the themioplastic polymer . 

40 

4. A drug delivery system according to any of the preceding claims characterised In that the progestogenic com- 
pound is dissolved In the themioplastic core material in an amount by weight of at least about one but not more 
than about 6 times the amount necessary for obtaining its saturation concentration ( at 25 *^C). 

5. A drug delivery system according to. claim 4. characterised In that the amount dissolved is 2 to 5 times the 
amount necessary. 

6. A drug delivery system in a substantially ring-shaped fonn and suitable for vaginal administration comprising at 
least one compartment which comprises a themnoplastic polymer core and a thermoplastic polymer skin covering 
said core, said core comprising a mixture of a progestogenic steroidal compound and an estrogenrc steroidal 
compound in a ratio by weight of 1 0 parts of the progestogenic compound to 1 .5 - 5 parts of the estrogenic com- 
pound, said progestogenic compound being initially dissolved In the said polymer core in a relatively low degree 
of supersaturation. and said polymer skin being pemneable for both the progestogenic and the estrogenic com- 
pounds. 



50 



55 



7. A drug delivery system according to claim 6, characterised in that the thermoplastic polymer used for the core 
material is an ethylene-vinylacetate copolymer, the thermoplastic polymer used for the skin material is an ethylene- 
vinylacetate copolymer, said core comprising a mixture of the progestogenic compound etonogestrel and the es- 
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trogenic compound ethinylestradioi in a ratio of 10 parts to 2 - 4 parts, said core comprising from 0,3 up to 1% by 
weight of etonogestrel and from about 0.05 to about 0.3 % by weight of ethinyl estradiol. 

8. A drug delivery system according to claim 7, characterised In that the ratio of etonogestrel to ethinylestradioi is 
10 parts to 2 - 3 parts, the weight percentage of etonogestrel being between 0.5% and 1 .0%. 

9. A drug delivery system according to claim 7 or 8, characterised In that the skin is an ethylene-vinylacetate co- 
polymer skin having a thickness ranging from 40 to 300 ^m and a vinylacetate content ranging from 5 to 15%. 

10. A drug delivery system according to claim 9, characterised In that the skin thickness is 80 to 150 ^m and the 
vinyl acetate content is 9-10%. 

1 1 . A drug delivery system according to any of the claims 6 to 1 0, characterised In that the core material Is comprised 
of a ethylene-vinylacetate copolymer with a 25 to 35% vinyl acetate content. 

12. A drug delivery system according to any one of the claims 6-11 , characterised In that the core material comprises 
0.55 to 0.8% by weight of etonogestrel and 0.12 to 0 18% by weight of ethinyl estradiol. 



PatentansprOche 

1. System zur Abgabe von Arznelmittein, welches mindestens ein Kompartiment umfasst, das einen themnoplasli- 
schen Polymerkem und eine themnoplastlscher den Kern umgebende Hulle umfasst, wobei genannter Kern eine 
Mischung aus einer steroidalen Progesteronverbindung und einer steroidalen Ostrogenverbindung in einem Ge- 
wichtsverhaitnis umfasst, das eine direkte Freisetzung sowohl der Progesteronverbindung und der genannten 
Ostrogenverbindung in den physiologisch erforderlichen Mengen aus dem genannten Polymer eriaubt, wobei die 
genannte Progesteronverbindung anfanglich in dem Polymerkernmatehal in einem verhaltnismassig geringen 
Obersattigungsgrad geldst ist, die genannte Ostrogenverbindung in dem genannten Polymerkernmaterial in einer 
niedrigeren Konzentration als diejenige der genannten Progesteronverbindung gelost ist und die genannte ther- 
moplastische Hulle fur die genannte Progesteronverbindung und die genannte Ostrogenverbindung permeabel ist. 

2. System zur Abgabe von Arznelmittein nach Anspruch 1 , dadurch gekennzeichnet, dass das Abgabesystem eine 
im wesentlichen ringfonnige Form hat und zur vaglnalen Verabreichung der Mischung aus den Progesteron- und 
Ostrogenverbindungen vorgesehen ist. 

3. System zur Abgabe von Arznelmittein nach Anspruch 1 Oder 2, dadurch gekennzeichnet, dass mindestens das 
Hull-, jedoch vorzugsweise auch das Kernmaterial ein Ethylenvlnylacetatcopotymer als themioplastisches Polymer 
umfasst. 

4. System zur Abgabe von Arznelmittein nach einem der vorherigen Anspruche, dadurch gekennzeichnet, dass 
die Progesteronverbindung in dem thermoplastischen Kemmaterlal in einer Gewichtsmenge von mindestens ei- 
nem, jedoch nk^ht mehr als 6 mal der fur den Erhalt seiner Sattlgung notwendlgen Konzentration (25^0) geldst Ist. 

5. System zur Abgabe von Arznelmittein nach Anspruch 4. dadurch gekennzeichnet, dass die geloste Menge 2 
bis 5 mal der notwendlgen Menge entspricht. 

6. System zur Abgabe von Arznelmittein in einer im wesentlichen ringfonnigen Fonm und fur eine vaginale Verabrei- 
chung geeignet, welches mindestens ein Kompartiment umfasst. das eInen thermoplastischen Polymerkem und 
eine thermoplastische, den genannten Kern umgebende PolymerhCille umfasst, wobei der genannte Kern eine 
Mischung aus einer steroidalen Progesteronverbindung und einer steroidalen Ostrogenverbindung in einem Ge- 
wichtsverhaltnis von 1 0 Tellen der Progesteronverbindung zu 1 ,5 - 5 Teilen der dstrogenverblndung umfasst, wobei 
die genannte Progesteronverbindung anfanglich in dem genannten Polymerkem in einem verhaltnismassig nied- 
rlgen Obersattigungsgrad gelost ist und die genannte Polymerhulle sowohl fur die Ostrogen- als auch die Proge- 
steronverbindungen pemieabel ist. 

7. System zur Abgabe von Arznelmittein nach Anspruch 6, dadurch gekennzeichnet, dass das fur den Kem ver- 
wendete Material ein Ethylenvinylacetatcopolymer ist, das fur die Hulle verwendete thenmoplastisches Polymer 
ein Ethylenvinylacetatcopolymer ist, wobei der genannte Kern eine Mischung der Progesteronverbindung Etono- 
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gestrel und. die Ostrogenverbindung Ethinylostradiol in einem Verhaltnis von 10 Tellen zu 2 - 4 Teilen unnfasst, 
wobei der genannte Kem von 0.3 bis zu 1 Gewichtsprozent Etonogestrel und von 0,05 bis ungefahr 0,3 Gewichts- 
prozent Ethinyldstradiol umfasst. 

5 8. Systenn zur Abgabe von Arzneimittein nach Anspruch 7, dadurch gekennzelchnet, dass das Verh§ltnis von Eto- 
nogestrel zu Ethinylostradiol 1 0 Telle zu 2 - 3 Teilen betragt, wobel das Gewichtsprozent von Etonogestrel zwischen 
0,5% und 1,0% ist. 

9. System zur Abgabe von Arzneimittein nach Anspruch 7 Oder 8, dadurch gekennzeichnet, dass die Hulle eine 
10 Ethylenvinylacetatcopolymerhulle ist, mit elner DIcke von 40 bis 300 und einem Vinylacetatgehalt von 5 bis 

15% hat. 

10. System zur Abgabe von Arzneimittein nach Anspruch 9, dadurch gekennzelchnet, dass die Hullstarke 80 bis 
1 50 ^m betragt und der Vinylacetatgehalt 9-1 0% ist. 

15 

11 . System zur Abgabe von Arzneimittein nach einem der Anspruche 6 bis 1 0, dadurch gekennzeichnet, dass das 
Kernmaterlal ein Ethylevinylacetatcopolymer mit einem 25 bis 35%-igen Vinylacetatgehalt umfasst. 

12. System zur Abgabe von Arzneimittein nach einem der Anspruche 6 bis 11 , dadurch gekennzeichnet, dass das 
20 Kernmaterial 0,55 bis 0,8 Gewichtsprozent Etonogestrel und 0,12 bis 0,18 Gewichtsprozent Ethinylostradiol um- 
fasst. 



Revendications 

25 

1. Syst6me de lib6ration de m6dicaments comprenant au moins un compartiment qui comprend un coeur polymfere 
themioplastique et un revetement polymere thermoplastique recouvrant le coeur, ledit coeur comprenant un me- 
lange d'un compost progestog§ne stdroide et d'un compos§ oestrogene st^roide selon un rapport par poids qui 
autorise une lib6ration directe depuls ledit polymere ^ ia fois dudit compos6 progestogdne et dudit compost oes- 

30 trogfene dans des quantites physiologiques requises, ledit compose progestog^ne etant initialement dissout dans 

ledit mat6riau de coeur polym6re selon un degr6 de sursaturatlon relatlvement faible, ledit compos6 oestrogdne 
^tant dissout dans ledit materiau de coeur polymere selon une concentration inferleure k celle dudit compose 
progestog^ne, et ledit revetement thermoplastique 6tant penn^abie aux dits composes progestog&ne et oestro- 
gene. 

35 

2. Systfeme de liberation de medicaments selon la revendication 1 , caracterise en ce que le systeme de liberation 
a une forme substantiellement en anneau et est destine k I'administration vaginale du melange de composes 
progestog^ne et oestrogdne. 

"^0 3. Systeme de liberation de medicaments seion ia revendication 1 ou 2, caracterise en ce que, au moins le reve- 
tement, mais de preference egalement le materiau de coeur comprennent un copoiymere d'ethyiene-vlnylacetate 
comma polymere thermoplastique. 

4. Systeme de liberation de medicaments selon Tune quelconque des revendications prec6dentes, caracterise en 
^5 ce que le compose progestogene est dissout dans le materiau de coeur thermoplastique selon une quantite en 

poids d'au moins un environ mais pas superieure k 6 fois environ la quantite necessaire k Tobtention de sa con- 
centration de saturation {k 25** C). 

5. Systeme de liberation de medicaments selon la revendication 4, caracterise en ce que la quantite dissoute est 
50 de 2 ^ 5 fois la quantite necessaire. 

6. Systeme de liberation de medicaments ayant une fonne substantiellement en anneau et etant adapte k i'adminis- 
tration vaginale comprenant au moins un compartiment qui comprend un coeur polymere themioplastique et un 
revetement polymere themioplastique recouvrant ledit coeur, ledit coeur comprenant un melange d'un compose 

5S progestogene steroTde et d'un compose oestrogene steroide selon un rapport en poids de 10 parts du compose 

progestogene ^1,5^5 parts du compose oestrogene, ledit compose progestogene etant initialement dissout dans 
ledit coeur polymere selon un degre de sursaturatlon relatlvement faible, et ledit revetement polymere etant per- 
meable k la fois aux composes progestogene et oestrogene. 
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7. Syst^me de liberation de medicaments selon la revendication 6. caracterise en ce que le poiym&re themioplas- 
tique utilise pour le materiau de coeur est un copolymere d'ethyiene-vinylacetate, le polym^re thenmoptastlque 
utilise pour le matdriau de revdtement est un copolymere d'ethyiene-vinylacetate, ledit coeur comprenant un me- 
lange du compose progestog^ne etonogestrel et du compose oestrogene ethinyloestradioi selon un rapport de 

5 1 0 parts ^2^4 parts, ledit coeur comprenant de 0,3 jusqu'^ 1 % en poids d'etonogestrel et de 0,05 environ k 0,3 

% environ en poids d'ethinyloestradiol. 

8. Systeme de liberation de medicaments selon la revendication 7, caracterise en ce que le rapport d'etonogestrel 
d I'ethinyloestradiol est de 10 parts d 2 & 3 parts, le pourcentage par poids d'etonogestrel etant compris entre 0,5 

10 % et 1 ,0 %. 

9. Systeme de liberation de medicaments selon la revendication 7 ou 8, caracterise en ce que le revetement est 
un revetement copolymere d'ethytene-vinytacetate ayant une epaisseur allant de 40 h 300 ^m et presentant une 
teneur en vinyiacetate allant de 5 ^ 15 %. 

15 

10. Systeme de liberation de medicaments selon la revendication 9, caracterise en ce que I'epaisseur du revdtement 
est de 80 ^ 150 )xm et ia teneur en vinyiacetate est de 9 ^ 1 0 %. 

11. Systeme de liberation de medicaments selon I'une quelconque des revendications 6^10, caracterise en ceque 
20 le materiau de coeur est constrtue d'un copolymere d'ethylene-vinylacetate presentant une teneur en vinyiacetate 

de 25 k 35 %. 

12. Systeme de liberation de medicaments selon I'une quelconque des revendications 6^11, caracterise en ce que 
le materiau de coeur est constitue de 0,55 k 0,8 % en poids d'etonogestrel et de 0,12 ^ 0,18 % en poids d'etliiny- 

25 loestradiol. 
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